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Abstract- Green computing is the study and practice of using computing resources efficiently. This give idea about reduce 
the use of hazardous materials maximize energy efficiency during the product's lifetime, and promote recyclability. Green 
computing  can  be  broadly  defined  as  the  problem  of  reducing  the  overall  carbon  footprint  of  computing  and 
communication  infrastructure,  such  as  data  centers,  by  using  energy-efficient  design  and  operations.  As  the 
environmentalists and energy conservationists ponder over the issue of conserving environment, technologists have come 
out with a simple solution to let you contribute to the “Go Green” campaign- with the help of Green PCs. By using green 
computing practices; you can improve energy management, increase energy efficiency, reduce e-waste, and save money. 
Taking into consideration the popular use of information technology industry, it has to lead a revolution of sorts by 
turning green in a manner no industry has ever done before. It is worth emphasizing that this “green technology” should 
not be just about sound bytes to impress activists but concrete action and organizational policy. The plan towards Green 
PC should include new electronic products and services with optimum efficiency and all possible options towards energy 
savings and technical issues in high-performance green computing span the spectrum from green infrastructure like 
energy-efficient buildings,  intelligent cooling systems, green  power sources for green hardware multi-core computing 
systems, energy-efficient server design, energy-efficient solid-state storage for green software and applications. 
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1. Introduction 
Computational science is one of the most important technical fields of the 21st century because it is essential to 
advances  throughout  society.  Computational  simulation  offers  to  enhance,  as  well  as  leapfrog,  theoretical  and 
experimental  progress  in  many  areas  of  science  critical  to  the  scientific  mission.  The  next  10  years  will  see 
computational science firmly embedded in the fabric of science. Green computing is the study and practice of using 
computing resources efficiently. Modern IT systems rely upon a complicated mix of people, networks and hardware.  
Conventional computers are not just hard on the environment but consume a lot of power and prove to be very 
expensive in the long run. Green PCs are an assembly of eco-friendly components that have minimum contribution to 
global warming and do not contain hazardous materials. Computers play an ever-larger role in our lives; energy 
demands, costs, and waste are escalating dramatically. In a typical desktop computer, nearly half the power coming 
out of the wall is wasted and never reaches the processor, memory, disks, or other components. The added heat from 
inefficient computers can increase the demand on air conditioners and cooling systems, making your computing 
equipment even more expensive to run. Even though most of today’s desktop computers are capable of automatically 
transitioning to a sleep or hibernate state when inactive, about 90 percent of systems have this function disabled. 
Some  25  percent  of  the  electricity  used  to  power  home  electronics  computers,  DVD  players,  stereos,  TVs  are 
consumed while the products are turned off. 
2. Impact of Green Computing 
2.1 Costly Computer Myths 
2.1.1You should never turn off your computer 
Your computer is designed to handle 40,000 on/off cycles. If you are an average user, that’s significantly more 
cycles than you will initiate in the computer’s five to seven year life. When you turn your computer off, you not only 
reduce energy use, you also lower heat stress and wear on the system. 
2.1.2 Turning your computer off and then back on uses more energy than leaving it on 
 The surge of power used by a CPU to boot up is far less than the energy your computer uses when left on for 
more than three minutes. IJECSE,Volume1,Number 2  
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2.1.3 Screen savers save energy 
This is a common misconception. Screen savers were originally designed to help prolong the life of monochrome 
monitors. Those monitors are now technologically obsolete. Screen savers save energy only if they actually turn off 
the screen or, with laptops, turn off the backlight. 
2.1.4 Network connections are lost when computers go into low-power/sleep mode 
Newer computers are designed to sleep on networks without loss of data or connection. CPUs with Wake on LAN 
(WOL) technology can be left in sleep mode overnight to wake up and receive data packets sent to the unit. 
2.2 Burning issue for business 
It  is  clear  that  the  environmentally  unsustainable  based  on  way  we  are  behaving  now  days,  and  it  causing 
irreparable damage to our planet. Main goal of business is making many a businesses to act in an environmentally 
responsible manner, both to fulfill their legal and moral obligations, but also to enhance the brand and to improve 
corporate image. Companies are competing in an increasingly ‘green’ market, and must avoid the real and growing 
financial penalties that are increasingly being levied against carbon production.  Rising energy costs will have an 
impact on all businesses, and all businesses will increasingly be judged according to their environmental credentials, 
by legislators, customers and shareholders. This won’t just affect the obvious, traditionally power-hungry ‘smoke-
belching’ manufacturing and heavy engineering industries, and the power generators.  
Rising energy costs and increasing environmental damage can only become more important issues, politically and 
economically. They will continue to drive significant increases in the cost of living, and will continue to drive up the 
cost of doing business. This will make it imperative for businesses to operate as green entities, risking massive and 
expensive change. Cost and environmental concern will continue to force us away from the ‘dirtiest’ forms of energy 
though all of the alternatives are problematic.  
The IT industry is more vulnerable than most it has sometimes been a reckless and profligate consumer of energy. 
Development and Improvements in technology have largely been achieved without regard to energy consumption. A 
fresh approach to IT and power is now needed, putting power consumption at the fore in all aspects of IT from basic 
hardware design to architectural standards, from bolt-on point solutions to bottom-up infrastructure build. There is a 
real, economic imperative to change arising now, and it is not just a matter of making gestures simply to improve a 
company’s environmental credentials. 
2.3 Demand of Power 
The IT industry has seen a concentration on processing power and storage capacity, while power consumption has 
been ignored. As manufacturers competed to create ever-faster processors, smaller and smaller transistors were used 
to form the basis of each new generation of processors. Increased operating temperatures added to the consumption of 
power, requiring more and more cooling fans. Modern IT systems provide more computing power per unit of energy 
(kWh) and thus reduce energy consumption per unit of computing power. Despite this, they are actually responsible 
for an overall increase in energy consumption, and for an increase in the cost of energy as a proportion of IT costs. 
This is because users are not simply using the same amount of computing power as before, while using the new 
technology to reduce their power consumption, nor are they using technology to leverage savings in energy costs or in 
CO2 production. Instead, users are taking and using the increased computing power offered by modern systems.  
Table 2.3 Annual Power usage (Source: Google Green) 
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2.4 Virtualization 
Computer virtualization is the process of running two or more logical computer systems on one set of physical 
hardware.  Virtualization  fits  in  very  nicely  with  the  idea  of  “Green  Computing”;  by  consolidating  servers  and 
maximizing CPU processing power on other servers, you are cutting costs (saving money) and taking less of a toll on 
our  environment  Storage  virtualization  uses  hardware  and  software  to  break  the  link  between  an  application, 
application component, system service or whole stack of software and the storage subsystem. This allows the storage 
to be located just about anywhere, on just about any type of device, replicated for performance reasons, replicated for 
reliability reasons or for any combination of the above. A system administrator could combine several physical 
systems into virtual machines on one single, powerful system, thereby unplugging the original hardware and reducing 
power  and  cooling  consumption.  Several  commercial  companies  and  open-source  projects  now  offer  software 
packages to enable a transition to virtual computing.   
Storage virtualization makes it possible for systems to access a shared storage subsystem that is somewhere out on 
the net. It’s clear that this approach would reduce the number of storage devices needed, the amount of power 
required, the heat produced and, as a wonderful side effect, would reduce the operational and administrative costs of 
back up, archival storage and the like. Since the link between the application and the actual storage device is broken 
by storage virtualization software, the device can be selected based upon what’s most appropriate. Applications and 
data that are accessed less frequently can be stored on lower speed, less expensive devices that consume less power. 
Rarely accessed applications and data can be migrated to archival storage devices that result in the lowest cost and 
require the lowest power consumption. 
2.5 Displays 
Conventional CRT monitors are using more power then compare to the LCD monitors. LCD monitors typically 
use a cold-cathode fluorescent bulb to provide light for the display. Some newer displays use an array of light-
emitting diodes (LEDs) in place of the fluorescent bulb, which reduces the amount of electricity used by the display. 
LCD monitors uses three times less when active, and ten times less energy when in sleep mode. LCDs are up to 66% 
more energy efficient than CRTs. A newer LCD draws 40-60W maximum in a modest 19", 20", or 22" size. That 
number grows close to 85W or 100W maximum for a 24" unit. Drop them down to standby or turn them off entirely 
when not using them to minimize power consumption. By comparison, a 21" CRT typically uses more than 120W, 
more than double the power of a typical 22" LCD. 
2.6 Recycling and Reuse is Needed 
Computer recycling refers to recycling or reuse of a computer or electronic waste. This can include finding 
another use for the system or having the system dismantled in a manner that allows for the safe extraction of the 
constituent materials for reuse in other products. Recycling computing equipment can keep harmful materials such as 
lead, mercury, and hexavalent chromium out of landfills. The Silicon Valley Toxics Coalition estimates that 80% of 
the post-consumer e-waste collected for recycling is shipped abroad to countries such as China, India, and Pakistan. 
Computing supplies, such as  printer  cartridges, paper,  and batteries may  be  recycled as  well.  Remember that a 
functional, complete system, including monitor, wiring, printer, and software licenses, is preferable to a non-working, 
incomplete setup. Chances are, your recipient may not have the resources or expertise to make good use of a single 
component. 
Electronic devices, including audio-visual components televisions, VCRs, stereo equipment, mobile phones and 
other  hand-held  devices,  and  computer  components,  contain  valuable  elements  and  substances  suitable  for 
reclamation, including lead, copper, and gold. They also contain a plethora of toxic substances, such as dioxins, 
PCBs, cadmium, chromium, radioactive isotopes, and mercury. If your computer cannot be reused, recycling it is 
your next waste management option. Recycling electronics avoids pollution and the need to extract valuable and 
limited virgin resources. It also reduces the energy used in new product manufacturing. 
Contact your city or town to see if it offers computer and electronics collections as part of household hazardous 
waste services, or if there is a recycling drop-off center in your area. Also, check with TV repair shops, charitable 
organizations, an electronics recycling company, or even local electronics retailers—they may be your best option for 
recycling. 
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2.7 Telecommuting 
Teleconferencing technology is often implemented in green computing initiatives. The advantages are increased 
worker satisfaction, reduction of greenhouse gas emissions related to travel, and increased profit margins as a result of 
lower overhead costs for office space, heat, lighting, etc. This savings are significant; the average annual energy 
consumption. Other related initiatives, such as hotelling, reduce the square meter per employee as workers reserve 
space  only  when  they  need  it.  Many  types  of  jobs  sales,  consulting,  and  field  service  integrate  well  with  this 
technique. Voice over IP reduces the telephony wiring infrastructure by sharing the existing Ethernet copper VoIP 
and phone extension mobility also made hot desking and more practical. 
Table 2.7 Server Requirement (Source: Google Green) 
 
 2.8 Data Centers 
In many companies, there has been a shift away from dedicated data centers, as part of an attempt to provide all IT 
requirements by using smaller boxes within the office environment. Many have found this solution too expensive, 
experiencing a higher net spend on staff as well as with higher support costs. Energy consumption of distributed IT 
environments is difficult to audit, but some have also noted a progressive increase in power consumption with the 
move from centralized to decentralized, then to distributed architecture, and finally to mobility-based computing. 
However,  this  increase  in  computing  power  and  server  numbers  for  a  given  floor  area  multiplies  cooling 
problems, since air is an inefficient media for cooling computers and empty space alone is insufficient to give 
adequate cooling. Air conditioning and other cooling techniques are required to keep temperatures in check.  The data 
centers would not have enough power to meet the power and cooling requirements of the new equipment used in 
high-density server environments. 
Fig 2.8(a): Result by each server by blade configuration 
 
The new systems are more compact and of higher density, and can call for more localized power and cooling than 
will typically be found in an existing data centre environment. The increasing drive toward Server consolidation in an 
effort to improve operating costs and operational efficiency is further aggravating the problems of increasing energy 
consumption, and increased heat generation. Thus, data centre managers must focus on the electrical and cooling 
issue as never before. 655 
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There are cheap, quick-fix, ‘point’ solutions that provide ‘strap-on’ cooling by retrofitting blowers and/or water-
cooling systems. Installing water jackets on the server racks allows one to build a much smaller, denser and more 
efficient data centre. But although liquid cooling is more efficient than air-conditioning, it is still a shortterm, stop-gap 
answer. Much greater efficiencies and greater cost savings can be leveraged by addressing the underlying problem 
and by using longer-term solutions. This is likely to entail redesigning and reconfiguring the data centre, however, 
which obviously requires more long-term investment and a fresh approach to IT, with power consumption at front of 
mind. 
 
Fig 2.8(b): Cloud advantage (Source: Google Green) 
3. Conclusion 
So  far,  computer  users  have  impact  only  about  speed  and  price.  Green  computing/Green  IT  describes  the 
environmentally responsible and efficient use of computers and related resources. . Technologies that save paper, like 
email, can have a huge impact on costs as well as the environment. Devices use less and less power while renewable 
energy gets more and more portable and effective. New green materials are developed every year. The features of a 
green computer of tomorrow would be like: efficiency, manufacturing & materials, recyclability, service model, self-
powering, and other trends. Green computer will be one of the major contributions which will break down the 'digital 
divide', the electronic gulf that separates the information rich from the information poor. The combination of the 
rising cost of energy and the global environmental debate are converging to create a green consciousness in IT. The 
main motivation to start "greening" IT operations appears to be to reduce the energy bill and do not damage the 
environmental resources. Green computing initiatives can reap savings in both big and small ways. 
4. Tips for Green Computer Use 
1.  Turn off your computer peripherals at night so it reduces your energy use. 
2.  Enable the standby/sleep mode and power management settings on your computer. 
3.  Use Small LCD monitors with Bright color rater than CRT. Power off your monitor if you’re not using.  
4.  Plan your computer-related activities so you can do them all at once, keeping the computer off at other times. 
5.  Use ink-jet printer rather than laser printers, and use double-sided printing functions. Print on recycled-
content paper. 
6.  Reduce the light level in your room when you are working on your computer. IJECSE,Volume1,Number 2  
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7.  Review document drafts and e-mails onscreen instead of printing them out.  
8.  E-mail communications as an alternative to paper memos and fax documents.  
9.  Purchase an Energy Star–compliant computer.  
10.  Plug your computer into a surge protector with a master control outlet, which automatically senses when the 
computer is not in use and cuts power to it and all your peripherals. 
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